coli were mixed and the mixture was 10-fold serially diluted with an E. coli suspension of 109 cells per ml as shown in Fig. 1 . The concentrations of A. actinomycetemcomitans and P. gingivalis resulted in 103 to 108 cells per ml (A1 to A6 in Fig. 1 ) in 109 cells per ml of total mixed bacteria.
The mixed suspensions (A1 to A5) were diluted 10-fold with sterile PBS and the resultant suspensions (B1 to B5) of 108 cells per ml were obtained. By serial 10-fold dilutions with sterile PBS, the suspensions C 1 to C4 of 107 cells per ml and the suspensions D1 to D3 of 106 cells per ml were prepared (Fig 1) . The specificity of the LKT and FIM primers for A. actinomycetemcomitans and P. gingi valis, respectively, and utility of RRN primers for detection of various kinds of eubacteria were previously ascertained (11,12). In the present study, the sensitivity of each primer was tested by amplifying the target DNA fragment with a DNA template extracted from various concentrations of mono-species bacterial suspensions (103 to 109 cells/ml) (Fig. 2) . Faint PCR products of an appropriate size were recognized on ethidium bromide-stained gel by one-step PCR amplification with all three sets of the primers (LKT, FIM and RRN primers) and a DNA template extracted from 102 cells. Distinct PCR products were observed on the gel by amplification with a DNA template extracted from more than 103 bacterial cells. The intensity of PCR products increased with increase in number of Fig. 2 . Sensitivity of PCR assay with mono-species bacterial suspension. Lanes 1 to 8, the PCR products from 10 to 108 cell equivalents of the respective bacteria. M, molecular size markers (Bspl.286I digest of pUC119). Molecular sizes of the products are noted on the right. cells from which DNA template was extracted, and the peak intensity of the products was observed when the template DNA was extracted from an equivalent of 106 cells.
The same PCR assay was performed with supposed subgingival plaque samples to which 0.0001 to 10% of A. actinomycetemcomitans and P. gingivalis were added. The sensitivity of PCR assay in supposed subgingival plaque samples was almost the same as that observed in mono-species bacterial samples (Fig. 3) . Al- Quantitative Analysis of PCR Products To quantify the PCR products from supposed subgingival plaque samples, we used a densitometer. Figure 4 shows the integrated density of band areas obtained by PCR amplification with RRN primers and DNA template extracted from various numbers of cells. While logarithm-linear relationship between relative intensity of the product density and corresponding cell number was found within a range from 102 to 106 cell equivalents, the product intensity with 107 cell equivalent decreased as compared with that with 106 cell equivalent. When an original sample contained more than 106 bacterial cells, PCR products from five serial 10-fold dilutions showed a peak of intensity on a densitograph and that sample showing such a peak could be deduced to contain 106 cells. On the other Clinical Application of the PCR Assessment Figure 6 shows typical patterns obtained from the subjects predicting the presence of P. gingivalis (patient #1, panel A) and A. actinomycetemcomitans (patient #2, panel B) by one-step PCR amplification. The plaque sample from patient #1 showed a peak of the product intensity of PCR amplification with RRN primers at 10-fold dilution and the 10-fold diluted sample was estimated to contain a total bacterial count of 106 cells. These results indicate that the original Subgingival plaque samples from 37 sites of 16 subjects were assessed with the above criteria of PCR assessment (Fig. 7) . The sites were classified into two groups and were analyzed: (a) the healthy site group with proving depth below 3 mm comprised 12 sites from four patients with healthy periodontia or mild gingivitis and four sites from three patients with periodontitis in another site; (b) the diseased site group with probing more than 3 mm comprising 21 pockets from 
